Workstation Architecture 

by R. Belleville, Mgr. Advanced Design 

1 . Workstation Requirements and Goals 

2. Discussion of alternative approaches 

3. The concept of a synchronous multi-tasking 
processor 

4. The Dandelion Workstation 

5. The Cub Workstation 
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star Workstation Constraints 

1. Support large format display (1024x808) 

2. Support Ethernet communication 

3. Support high performance rigid disks 

4. Support Low Speed Electronic Printer 

5. Support Mesa Emulation 

6. Support a number of slow devices 
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star Workstation Design Alternatives 

1. Commercial LSI Microprocessors 

2. Bus-Organized Distributed Systems 

3. Custom LSI 

4. Synchronous Multi-Tasking 
Microprocessors 
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Implemented with a combination of 
commercial LSI and MSI 
(conversion to custom LSI In a 
later phase) 

Either a monolithic LSI CPU or a 
simple slice microprocessor 
(conversion to custom LSI in a 
later phase) 
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Implemented with commercially 
available LSI controllers 



Bus Organized Workstation Microprocessor 
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Conventional Processor Organization 
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Micro-Coded Device Driver 
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What Effect Micro-Instructions have on Microprocessors 



Peripheral 
input and 
Output 
Registers 




Very High 

Speed 

Registers 



Source 

Selection 

Logic 



Many Different Registers 



Memory Data 



Memory Address 



Temporary Data 



Arithmetic 
and 
Logical 
Operations 



-n/ 



Destination 

Selection 

Logic 



Source 
Field 



Operation 
Field 



Destination 
Field 



Next Instruction 
Address 



Micro-Instruction 



micro-effect.sil 



Control Store 



Micro-Instruction Sequencing 
In a Multi-Tasking Microprocessor 
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The Dandelion System 
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Workstation Configuration 

(Note: This drawing is subject to change.) 
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SlotO- Storage 

128K Storage (22 bits wide) {16K memory parts) 
necessary until 64K LSI memory parts become available 



Slot 1 - Memory and Memory Control 

64K Storage (22 bits wide)(16K memory parts) 
Single bit error correction. Double bit detection 
Memory Controller 



Slot 2 - High Speed I/O (Type I) 

System Clocks 

Display Controller 

SA 1000/4000/4100 series rigid disk controller 

Note: Type II has controller for large rigid disks such 

as Hunter in place of the Shugart controller. 



Slot 3 -CPU 
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Slot4-IOP 

8085 MPU, RAM, and PROM 

CPU control 

Writable control store Interface 

IBM Floppy Disk Controller 

Keyboard and Pointer Controllers 

Speaker 

Timeof day clock 

RS-232C (DCE Interface) for character printer 

Maintenance Panel, Reset, and Alt. Boot Buttons 



Slot 5 - Options (Type I) 



Raven controller 

Ethernet 11 Local Area Network controller 
Communication RS-232C (DTE Interface) 
RS-366 (Auto Dial) 
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Dandelion Chip Count 

1 . Memory and Memory Control 

Ram 88, Other 70, Total 1 58 

2. 128K Storage 

Ram 1 76, Other 26, Total 202 

3. Central Processor 

Control store 49, Other 118, Total 167 

4. Input/Output Processor 

Ram 32, Prom 4, Floppy 27, Kbd 1 2, Other 
88, Total 163 

5. High Speed I/O 

Clocks 19, Display 56, Disk 65, Total 140 

6. Option Type I 

RS232 & LSEP 39, Ethernet (est) 55, Total 
94 
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1. Minimum hardwart 

2. Microcode to simiil»tatH€ *'Atto/Orbit' 

3. Use whole machine duritHi printing 

4. Very limited bandwidth to the printer 
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